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GaAsN, AlGaAsN, and GaAsN-based superlattices (SLs) were grown by
radio-frequency plasma-assisted solid-source molecular beam epitaxy (RF-MBE) to improve their
crystal qualities. As a result, a peak related to an exciton was observed at room temperature in a
photoconduction spectrum of GaAsN, showing the stable exciton exists in GaAsN. This result is
ascribed to the larger biding energy of an exciton for GaAsN, since the electron effective mass of
GaAsN becomes heavier compared with GaAs. A photoluminescence spectrum was also observed for
AlGaAsN, since its crystal quality was much improved.

In addition to the above experimental results, we obtained the experimental results related to the
S-shape characteristics for GaAsN, the crystal structure of GaAsN, the electron effective mass of
GaAsN, and the electrical conduction characteristics of intentionally doped AlGaAsN. Furthermore, we
grew high-quality AlGaAsN/GaAsN SL to optimize its growth conditions and their structure
parameters.
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